(Translation) 
Reference (A) 

Japanese Patent Laid-open Publication: HEI8-3371 8 
Title: Stent for Vessel 
Disclosure date: February 6, 1996 

Abstract: 

A method of making an intravascular stent comprises (a) applying to a 
generally cylindrical stent body a solvent in which a polymer is dissolved and a 
therapeutic substance such as heparin is dispersed, and (b) evaporating the 
solvent. 

The stent can be used to overcome the problem of restenosis following 
angioplasty treatment. The stent can be delivered and expanded in a selected 
blood vessel without losing a significant amount of drug, and provides sustained 
release of the drug to vascular tissue. 

The present method is simple, effected by simply immersing the stent in a 
solvent, or by spraying the solvent onto the stent. 
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{fcftt»*©BH] 

(b) ««£. mtcms ti/c^yT-t. jg««c» 

ftSnfcj6«Ofc»<D«««:**jj6««:X^> F*f*<C 

(c) ««*JBi3tfS. 

[ttsjaa2 ] a^v F*<fc»$£jsaaH«*rori>68l 

3jaBl«CEfi©2fffi. 

[91*53) x^F*{feW*H«ii*«Lt:i»s 
«cff5tt©#fc 

xvmm sti&nxm 1 (ce»©m 

flWBBlKEt*©^. 

V» F) . #«; H) Rtf 

tt*ff*6«R3nfcfc©T*4«3jai8 iceit©^ 
& 

[stsjai io] # y v-3Wfe«^g£tt©* u v-r * 
*»«aitciats©m 

[*$gi i] #y$u* 
>» #y e^***#y-7~-RcF3#y'7 
-. rf yi/-F**#yv-ao*3#yv- #y* 

«>©ta*m*jb i o (cssefom. 

IWm 1 2 ] 8»C*tt4»»©jBK3ftfc# y 7 
-CCSft-SttStf. fllO : lfr&l : lOOOfiHK 

[M*>8 1 3 ] **3 3**3 V F. 

F J: 0 trSRfr 6fW<*ftfc<>©-C**il*JI l tc 
B3tt©m 

*: 

(b)»«i > i«i«cs)»*tifc*»««tt©*yv- 



x^> FSttLBcswr s : -e ur 

(c) jglg«5K63tt&. 

iswbbib] *js*jaaa©a«R^fti«x^»^ 

(BU&BIB) »«»c*»WS3IUW©jffl)?5^#yv 

(bwsbit] #yv-#. #y (L-^^f 4 it 

7f»F) . #»J (v9 * 4 ¥-3-993*1 F) . 

io 7y^y>. j/y3>. *y5u*>acf#y (v*x 
7*i^fWPi» ,t»Krs#*&afc;*fc;fcfc© 
-c*eiWDai 4»cets©m 

{flfc&S 1 8 ] **33**3 A F#* I +lMlh/> 

i*1$»4-r6»rtrtE©rtfl(«:j^g©/c«)©ttK4r« 

(a ) £»ffKCRBJe©xf;/ h*fc*i*;t* : 

(b) 884. 88(CgJB3ft*:# &8CC# 

(d) #rtrtK©a«hfc85»Ki«as«ii / -cx7 t > f 

(e) ^>F*tt«ttKa^3l*rAftrtl!!4flaitS 
[0131092 0] X*>F*{tt«£«3liIi«rLTl>S 

aWBHi 9(ca2tt©^rtt 

30 «BMS619KB3tS©m 

[»#JI2 2] 8«*««»«:«to-ca«*ti4»^ 

iotcc«©m 

[at*£2 3] J: orafflSti4M*3a 

i9(cc«©m 

(0I&924] 8jS*JaeB©«fflSOTB»X^ 9 ^ 

40 {»3ft3B281 # .j >; "7--C* 

Tlsv F) . #y F-3-*«j37-f F) R 

w» (a-/ Fa+f^i/-h-a-/tyu-F) «t 

0«cSR*>f>a«3nft:fc©r*68l3jPI2 BKBBtt© 

mmi 8 ] # y v-^^s^tt©* y v--e* 

&M$B19(C£tt©#&. 

{«j^B2 9 ] # y t/ y s>. # y •> 
so ^yxxf-^w, t-***«Kyv-Riy3j}{yT 



» 
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[1**53 o ] mtatiamiDmsMc* y 

-tcmztt&ifi* ttl 0 : lfrhl : 1 0 0©«HK 

1 9 KEis©m 

{»*B3 1 ] 40V33**:W F. f^tf 

*. T>y*^^>. «i»ife#sa®*M-y=*s*u id 

F*0&S8*6»*S*ifc4>©**Sfil3|aBl 9 

wets©***. 

{8W013 2 3 ««JH 1 {cEKO^rHfiSnfc^ 
^> r. 

m**3 3 ] r***w>tm v-om&HMc 

J^a-rSnfcXf^r. 
MMKDftM&lffl] 
[000 11 

[®SLh©W«l#»] cm&Ht. HBK&Lbh&a 

«cwrs«>©r*s. 

[00021 

[8£*©e«] At^fise©^**. fflssnfcttK© 

««S!©fc©fcA«£:toHC^LrttW>**i. iaSEfi* 
«{C<t6t6«tC«<ffi*«©fBia*. SKttHH©** 
W*Stt. 7*U9h; 
S-(atherectony) ROXMUD U — !T-^j6SO J: 5 
fcirtfiBfiBttcJ:*. ttK©£3#tifc8a«Rt**S 

USftMUDHtt'CftS. Cft£©A££ttffi©#g©fc 

«xc. A«©p^-f »>i*iF©«sav 

3K©tt©SOMcfc#l/C\ **30-6« ©*r#64f 

[0003] mmoirxoamu. mcmmvhi 

mi»i> bntrt* : 06. ttK©SE©««1t©y 

f. av/tfeci. AWBfiS36©3Eatcj:«iiff©ejra 

(Cfct) 91 &£C 3 ftS &©?*&«* Uifcl*. Cftfc 
©»ttWtrBIHtt. Xf^KrttBl/. tt5B9a«te 

«fc->-c£ < ©£«©fe«XcHtt9©i/<^%M^>3tt& 
CifcJ:*), -HNc*3S*va>*. X^rttASfl 
«cttAf©rteic*^-^*«cJ:^-c»Adh. *l/C 

[0004] «*WfcPIDVrtJU->©±K:»BSIVC. 

WtttclfcAcLfcx^V r©W*. K»l«azKfttT*hfc# 
BfclWIIrtSU, 733,665 danturoo JCJMrStlfc 
#SfcW8tt«r4,800,882. atf. Wiktortcatf St\ 
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fc*i»5affll8«»4.886.0S2 #JCH>SS*lfc*^> r 
[0005] te»fi£»©*ft(C 

j:iK«©s©«««C)trt-saj»©f6se»*©sj2rc* 

■tommsmt. HM&nv±i#tiz>fc<D. cut 
©e/p. *nn©»p»i5«is©sttt«MiT*4. 

[0006] S»JBnH©W^©B(C-^C>r#aTift: 
*>. rtfKOffliai^KSastiferoichek, 0. A. et a 
1, Seeding of Intravascular Stents With Ceneticall 
y Engineered Endothelial Cells; Circulation 1989; 
80: 1347-1353) Zf->hi***.&Cti&mZtl1t. 

©fiaffl75X 3 y >R85«III©l»r*i*XDft:ft©. 

mat. xr>i>zM<ozr>ho±~4mzt\. *l 
■cx?:/r*!at>n**rwc6hfc. **i*>*.«c«b 

*ft6:W&S©fcft©^tf<K*iM.4Ce:#r 
[0007] A*©fiW6^fc*>©«!Jttr*M.Sfc«> 

©»©*£». ^< y >*«3- r stiidmtc&mno 

©£«c?feaj©fctf>©&ll*^*. 5 te»©J5(cf6©*ffi 
«. Pal«a2CC«ff3n/c*g««F^BWB5 > ia2.417 n 

ma avas«SFajHo©90A3332) r^wo^y/ty 

[0008] Ba1«zlCft!7Stlfc3Ka«iWlinKB4,73 
3,665 -f . Clanturco IC*It Shfc*S»«FWB«e4. 

800,882 #. ay. witoricfttf stiidrnwrnnm 
S4.88s.062 mcamtxick<ixDj:'iii^Km>xf 

&&*©*«©&*£ ©B-C. ««)iffil*«rlt^-r&lfi 
[0009] 

[*«»4*)JP«UJ:5tt-5RH] Xr> 
h©Sfe«©±^Lh*C<t«©«««it«b. jliff© 

ir> h©±©«© F5 » y-©*l^t«8W5 
tell. )»«r^#SfittH»W**. 

[ooio] -engine. *»w©afle>». *tncmm 
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[ooii] *9m<DM>mtMt, *tncmmst\itm 

4**. 

[0012] **9J©<&©B*Jtt. JftL^tttt^OMfffO 

««*bfcfti8*»ifc4-r*. sewtsm/fcXT^Ft 

[0013] **W©tt©BI»tt. j&«©fc*©aH© 

JM.*C4*6. 
[0014] 

[HJB6l?fttSft:*©#S] 
[00 15] Cfte>4ft©@tttt. *ftW<Ci-5-CfiSL 
iBffch*. a«B. xr->r©*(*tc. ««*©«» 

4. 8»K*m3t»fc«^©fci^Jl*Stri88*a 

4©a««t8l*©<t>«:#'./v-£SttfC4*«. nswx 

F±K«fc3*l*C4€*U *t/CIP»IC. B«©« 
©£S9©»^©aR«:« < C 4«W. 
[0 016] *^F*«&J«tt*\ **HP©£E«:8r> 

■a>*©**H*>r. *ife**iT*c4*«r**. * 

#K*?>F«8»ciM-*». XfyhlcWS. 

**i**-*c iicj: o r*ir*c t#v ts s4os> 
#JKcJW«rt>©-c*<». a-f *>*©Hne<c4 

*. *ft*>*.K. *?*K»3-f -r>y«teJ;-to.oo 
2 -f>*©JP*J:94>tt<. *t/C«fc»*b<Bo.oo 
l -C/*©JWcJ:04>ai». 
[0 0 17] >*©«»£. 3JSSlW»ttlH3*lS 

»£tt. «Wfc£tt«<Xtt *> L < U£(«c5Ett©# U v 
-fcSWWSCi. Rtf. fc*©tp©*£#4*JB©tt 

«cj:-»rinrr6ci*i-c#*. c©*skj:ot. fl 

etanethasone) Oiitt^aaWa^ K (glucocort 
iarids) . ^t'./> (heparin) . brt<i?> (hirudin) . 
h37xO-*(axopherolX T>i?*U*> (angi 
cpeptln). 7Xf y>(asp1rta) . ACEH«H0<CE1n 
MbltDTs) . SSSH^ (grorthf actors) ^tl/rfS^U 
(oligonucleotides) ©J: *LriO 

mm. Kmmvvi&s&itxT-^vicmi. x 
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[0018] mama, s *>«:»«©«*©*'.> 
s. mot. wB©a{c*tw&rtm©»BJ:»)asi^^ 

!/^-©*tett. ^BB©«ili«(c»W<S. J:9*< 
[0 0 1 9]«rf?K|R0r«. *«^<C«fc»)l8fi$tlft: 

xt^f*. A#rtl!!©a«^ft:ai»(crtig«ii / r(t 

ransl(«1rallv0*^>h«IAU Xf^FittWttJC 
«*S#TAttrtfi4ffltt3t*ac4t£:J:»h AttrtB 
*^J»<J*E*r*C4a«r«S. WEtjlLfcKttt. 

fiSU*ff,ti. *LTlttftt©ttSR». X7-l>ywi 

©«*£*>««: J: orflELatf 6ti*. 
[0020] WT«c**W *8»{C»W*. 
[002 1 J MBrt©*^;/ FfcRSitt&tf 

ffijeaar*. F©«*wtt*»*. aaas* 

OXf-> h-Ct J:l>. fEor, PalaazfcfcffSftfcfcB 

ftlWlUHBGH, 733,665 Giantarco tCjefrStlfc* 

sftwrntmrn*. 800.882 ria »iktDKc»ffd n 
4#-c**. 

[0 02 2] Xf^rtt. !»tfcAStoU4»!flW:tt 

«*WLTi>i«»a^tt©3Wtr**uf. »ith4*n 
<ej:oTfcrewsc4*J-c*s. m«. *>**4 
X7>isxxf—n,a. £<©*©* SfcHSKcASfe 

i. BflKC. iKVx^l/>f-U7»U-F(po1y(ethy1e 
ne terephthalate)). # , JT-feJ'-A'(po1vaoetBl). # 
l/^i'f"^ virTUi FQwlyOactlc acid)) . 

v— (poly(ethylene oxide)A»lv(butvlene terephthal 
ate)copolvw)©J: 5 &4(«cJEttXtt^(*WRtt©j|{ 

[ o o 2 3 j xf-> KDmvm*?. * tri»©B 

[0024] *RH(C J:« a- F ShfcXf-> F *4it 
iteJNc. *r. 8184. *K<c8j***ifc#')^-- 
4. ^K^ft$tift:teS©ft:«>©«!W*^tf««*«m 
0IS*i4. «atc^SU<tVHS«[4 J J<i;v-4j6f8©fc 
«MD«JK*a*C4ttSS-C«*. iS«tp-C© 
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j4^/ctt©aR©teS^fc^tttt*{t¥W<c£;l £ 

tcxgomsfinchz*. aw*. *B8E©f «cae^ t * 



ht©3u toss**. 

[0025] 

(111 





** 









































[0 0 26]«tt*JX7 i >Hc»l*ti. -tLriHIB 
It. X? > h©±N8«*i«T6*». fcjRK*?^ 

©tettisifiwjicfii^-ijw. L*>ut*$/&. mu 

iCitt. *fc-tttt©3-?v >*«M&L. *Lr 

ncafflsn*^#3-f-< >y**»©«Ksw 

<>aR3nft:3-7 i Y>y©-aitt4 % *^>hc»b 
sn*t*i^8©fc«>©iia«i©aic>w*ttfi3n&« 
«*^sictt. «»©»8x^,^*j-«ica*u 

**>r^WSh*£*iL«©«^©H»***lBlc 40 
*W)-?--cti»tiaiti&\,\ #»;v-b, tun© 
fa**ifc**»#yv-©33ett©a*hA:gfi(cj:o 
•c. £&$£tt*>£#Rfttt©# >; v-©i,>r^r fc«fc 
<->*». £**«£©# yv-tt. 4(«aett©#yv- 

£8540. ^©«ICfi<#fiELTii»tCtt14Wtt©Sfi 
fctHctCitfftHC-C. **&<J:9tf*U>(>© 
■c*4. ^L8*£{***at©#yv-tt. #y (L 
-7^r-< vtTl'y F) (poly(L-lact1c add)) . # 
y#^n7^>(polycaprolactone). <5**F 
-a-y«J 35 A F) CpolyOactlbe-co-qlycollde)), so 



*V (A^FB+J/^5-h) (poly(hydraxybutyrat 

e» . #y <>W Fa+f**9-h-a-Atyi/- 
h) (pol y Ovdroxvtwtvrate-CD-val erate)) , jj*yt?* 
^-y-^XpolWiocanooe) . tfVt*V3.Z.?*(pD\vo 
rttioester). #y7>/W F5 O*(polya*ydr1*0 . 
#y (^y3-»J»irri'»F) (polyCqlycoUc ad 
©) . #'./ <D. L-5*7-y »*7V» F) (polyCD, 
L-lactlc acid)). *y WJa-V 9»7iS9 F-3 
-|-yy^U>*-#*-h) (poly(glyool-icacid-co- 
triaethylene carbonate)). #';7*X7*XXf*(p 
olyphosphoester), #y7**7*xXfMl»>l/4r>(p 
olyphosphoester urethane) . $'J (TiSTf* F) 
(poly(atrino adds)) . f7S79 % ) U~ h (cyanoacry 
lates), #y (H/yfUXi-W-r) (polvCtrta 
ethylene cartmnate)). *y ( A 5 r ) CP 

oly(irinocarbonate)). 3>|{y (x— f-X/-x^-=ril/) 
(copoly (ether-esters)) ( fl*.tf FEO/PIA). #y7** 
U>**lrV- Kpolyalkylene oxalates) . tfy?* 
X7T*f>(polyphosphazenes). ftp. 7^^y>(fib 
rln). 7^yyy-y>(flbr1no9m). **P-X<cel 
lulose) . X*-*Cstarch). 35-**>(a>naqan)R 
Vtr*a-» F(liyaluron1cac1<0*Wfe»» 

[0028] #y$U*>(polyurethanes) . J/ 
y3>(snicones) RWyx*^*G»lvesters)©J: 

$ &H«»m»Stt©fflfti6S©4<«gett# y 1> 

ttflW£C£**C&. *Ur#y*P7^>(polyolefi 
ns) . iHy-fvyf-UVix^U^-TA-^T*^^ 
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>(D 3 # U V - (pol yi sobutyl ene and ethyl ens-alphab 
lefin copolyners) : 7 2 3* V 

(acrylic polymers and copolymers) % Z~)l&Q 
U F (polyvinyl chlorideXDJ: K* 
v-<vinyl halide polymers and copol 
yners) : # !i tfxjl^ ^x-f ^(polyvinyl nethyl 
ether)©* 5 ft * V tf xjUx- fMl>(polyvi nyl ether 
s);#y^'Jf>7W5-f Ffeolyvlnylldene fluo 
ride) *tf "J ITxy f*:/*P5-f K(polyvi nyl i dene ch 
loride) OJt 9 -f F (polyvinyl id 

ene halides) : *UT*9 F «;^(polyacrylonitri 
le)# ytfx/bfrFV (polyvinyl ketones) 

(polystyrene) ©«fc5 fc#0 tfx^yqv** *(p 
olyvinyl anontics) • # 0 tfx*7is?— F (polyvin 
yl acetate) OJ: 5 ft #9 trxA^x^f-^ (polyvinyl e 

thylene-aethyl nethacrylate copolymers) <D<fc9ftcT 
-Arts v-H±XO+W7 <r y (copol 

yners of vinylnononers with each other and olefin 
s) » r^UPxHJjV-X^U>3#y^-(acryloni 
trile-styrene copol veers). ABSflM3(ABS resins) 
R&X* U>- e-^T-fef^- (ethylene- 
vinyl acetate copol yners) : :r>-f U>6 6 (Nylon 66) 
2iW0*^P5^»AOx)lycaprolactam) 0<k5ft# 
MT 5 F(polya«ides) : T^r 7 Fttttt(allcyd resin 
s) : * M F O»lvcarbonates) : * y * *t/> 

^U>(polvoxy«ethylenes) ; # 9 4 % F (polyiiride 
s) : #U x-7^(polyethers) : xxK^^«fl§(epoxy r 
esins). # U "5 U * > (frlyurethanes) : U-3>(ray 
on) : U-3>F Ur^^-h (rayon-triacetate); 
*>P-X(cellulose) . -feA^a-XT**— Kcellulo 
se acetate) > -b^D-X^^- r (cellulose butyr 
ate) : -fejUa-XTizf'- F F (cellulose ace 

tare butyrate) : tU7r > (cellophane) ; -feA>P-X 
*OU-r (cellulose nitrate) : -feJUP-a^pe 
r (cellulose propionate) : -feJUP-^x-f^ 
(cellulose ethers) : RcmfriK*W**fc*P-* 
(carboKVKthyl cellulose) ®<£ 5 ftfc©# 'J v - % 

*ft*#«»3h> x^>F±rwwa,*ttm£**» 

[0029] 9 v-tC*trife#<Oft#)<D 

#y^-#i«±;sti**4>wrj\ *i/c*o#y* 

^vFy****4**fca«cl* % J:9*<©#yv 

-j^*4 wiftv*. #y 
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**crc % *l/C*J:eiO : 1 1 : 100 

oc^ft4n^«ofc»c!)»ircbic*. c*i«Sft»&» 

*^y^y>(dexanethasone) *^*>?:/>(belaBet 
hasone) <0<t^tt^33^3^ F (glucocorticoid 
s) % A^<g> (heparin) % tJV*» (hirudin) , Fn 
^xD^(tccopherol). 7>t?*«^^> (anqiopep 
tin), 7X*y> (aspirin) . ACEHWH<AQEinhibi 
tors). (growth factors)** y=f**U** 

F (oligorwcleotides) . *|/C JzQHMftfClt. SvjfiL 
'MEW. C0Sffl*i ffittMWflL laHMttl t/ttt**1 

[OO3l]!ftt/M0MI*. r*try>(aspir1n)*t> 
try *fc-Mo1PVridanole)©J: 5ft»fc*tfC 

tl*. tofiHfflti, (heparin) £*t^>(cou 

wd1n)t^P^5>(protarine) tt*i?> (hirudin) 
c; *-tft«Bttfc/Ui < If (tick anticoagulant protei 
n)<DJ:^ft)»9^tfC4^r«&. $m^9«ffJ4Ci 
>V F U^-T F (nethotrexate). TIT^*^ 
UXazathioprine). tf> ^ U ^ ^Xvincristine) , 
^>^X^>(vinblastine) . V k*Xl*)*>*sh{f\\i 
orouracilX T FU rv^*/>(adria«ysin)ROPA^v 
^J/XiwtaByrin) <DJ:5ft3SW^*fC 
[0032] 

WSfl5ftt>or*5. 

[0033]5SKW1 

f 2 *^ * */>(dexa«ethasone) OlXT-fe F >7&ffi^S 

Wfti&Kitrraisn*:. jssa, xt^^cdss 

(BackjenOOO) <^Jt/^ jr-omktDr)jr V 

^<0*>*x«9-r+-^^F(c, HK««oo®^ 
«KtS«S«jWt6lifc - r-b F F*&JM* 
<«Wl/ % X^>F9-/t-(D±<cai«iSt»l/fc. 
T^tr<DX^>F9-f+-*J3-F3#i4*r % ^Pfe 

xotftofcftfc. x^>Fo«w*itt**. »;>war 
anisnfeAtt* (piwm) <c*f>F«rrcifc<fc 

noia«c, «*tifcx^>F±ri£*oTi>*c4*i 

[0034]SO(M2 

f 5 *^ * */><ozxr * F f=*iFy * 
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•7-r+-X^>F*i. JRP<8KiSn. -tbriaasti 

fc. -tft-en©;*^:/ f#. a^«B3-^v>^4 

*.S7e»tC. 12-15S8*fcif»3ftk. 2o©*f-> 

FjMtj6«»©><*->jb<cttWa"C. *L-o<*- 
>±"OKR3tifc. **J:*JW**»s>a-r<:, 
*©«* *». F*>6B*f«*fc. 

t0035]£fcfl3 

wo^+ify 9 t o. ssoj* *) ij-fa v >? F >o»iy 

(caprolactone)) (AldridOB, i60-9)©7fe F>88 

*««3tijfc. «gu, *»-7mc»»tifc. 
*-*-(:7©i»:/**«7.f+--.x?->F*«. *p<« 
«3*i. *i/cK«3ftfc. *#i-e*i©xf->F#. a 
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